Altered methylation of the DNA repair gene MGMT is associated with neural tube defects.
DNA repair is critical for proper embryogenesis, and altered expression of DNA repair genes has been associated with neural tube defects (NTDs). The expression of DNA repair enzymes may be controlled, in part, by methylation of the promoter region. To assess whether disturbed promoter methylation pattern increases the incidence of NTDs, we employed methylation specific-multiplex ligation-dependent probe amplification (MS-MLPA) and matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS) to quantify the methylation levels of multiple promoter CpG sites in normal human embryos and embryos with NTDs. Of the total seven DNA repair genes, two genes (MGMT, MSH6) were examined as having disturbed methylation levels by MS-MLPA kit, while only one gene was confirmed with a significant alternated methylation pattern by MALDI-TOF MS. In our research, methylation profiling of the DNA repair gene O (6)-methylguanine-DNA methyltransferase (MGMT) showed gender difference in embryogenesis. Comparison of MGMT promoter methylation revealed that hypomethylation was associated with an increased risk for cephalic malformations, especially with female embryos (Adjusted Odds Ratio = 8.250). The majority of individual CpG units within the promoter demonstrated hypomethylation. Meanwhile, the expression of MGMT was proven to increase significant in female cases. These results underscore the role of stable promoter methylation in the DNA repair enzymes MGMT for proper embryogenesis.